Summary: This study applies the Sequential Panel Selection Method to investigate whether the growth rate of total insurance premium is independent of their size, as postulated by Robert Gibrat's (1931) Law of Proportionate Effects. Time-series data for the total insurance premium of 35 insurance companies in China during the December 2005 to May 2011 period are used. Since other panel-based unit root tests are joint tests of a unit root for all members of a panel and are incapable of determining the mix of I(0) and I(1) series in a panel setting, the SPSM, proposed by Georgios Chortareas and George Kapetanios (2009), classifies a whole panel into a group of stationary series and a group of non-stationary series. In doing so, we can clearly identify how many and which series in the panel are stationary processes. The empirical results from the SPSM tests unequivocally indicate that Gibrat's Law is only valid for one of these 35 companies studied here. Our study has important policy implications for insurance regulation, insurance market construction, and policyholder protection.
The development of insurance industry in China encountered huge set-back during the planned economy era when "private insurance was neither much needed nor purchased" (Mark S. Dorfman 2008) because of the exaggerated use of public funds for coverage of losses, comprehensive social insurance and government ownership of the means of production. Most of the domestic insurance business was shut down before the starting of the policy of reform and opening in 1978. Since 1978, the Chinese economic reform has been a spectacular economic success which has generated rapid economic growth over three decades and the country has moved from a centrally planned economy towards a market economy. Privatization incentives the development of risk management and growth of insurance demand and at the same time insurance markets become more and more deregulated and liberalized. Insurance industry keeps growing at an impressively high speed. In 2010, the Chinese insurance market had total gross written premiums of $214.3 billion, ranking the 6 th in the world insurance market, representing a compound annual growth rate (CAGR) of 26.7% between 2006 and 2012. However, it is astonishing that few researches about the growth of insurance companies have been seen for understanding the develop-PANOECONOMICUS, 2012, 3, pp. 311-324 ment of insurance market. In this study, we employ total insurance premium to analyze the relationship between growth rate and firm size for 35 companies in the insurance industry in China. Gibrat (1931) pioneered the theory, which is hereafter called Gibrat's Law of Proportionate Effects or Gibrat's Law for short, that a firm's growth rate is independent of its size at the beginning of the period examined and that the distribution of that firm's sizes towards the lognormal. In other words, the probability of a proportionate change in size during a specified period is the same for all firms in a given industry irrespective of their size at the beginning of the period (Edwin Mansfield 1962) . What this indicates is that the size-growth relationship is based on a random growth process.
To investigate whether Gibrat's Law holds true in 35 companies in the insurance industry in China, we test the non-stationarity of the total insurance premium of 35 insurance companies using the Sequential Panel Selection Method (hereafter, SPSM) with panel KSS unit root tests of Kapetanios, Yongcheol Shin, and Andy Snell (2003) , (hereafter, KSS). We believe this is the first study in which the SPSM with the panel KSS unit root tests are used to test Gibrat's Law with such a large panel of insurance companies in China. Empirical results indicate that Gibrat's Law only holds in one of these 35 insurance companies in China. Economic significance of the results is analyzed followed with some suggestions about policy making.
The remainder of this empirical study is organized as follows. Section 1 briefly describes the Gibrat's Law. Section 2 surveys the literature on the Gibrat's Law. Section 3 presents the data used in our study. Section 4 describes the methodology, the empirical findings and policy implications. Finally, Section 5 presents some concluding remarks.
The Gibrat's Law
According to Gibrat (1931) , a firm's growth rate is independent of its size at the beginning of the period examined; in other words, the probability of a proportionate change in size during a specified period is the same for all firms in a given industry regardless of their size at the beginning of the period (Mansfield 1962) . Thus, the analysis of the size-growth relationship is based on the random growth process as Gibrat's Law of Proportionate Effects (LPE, Gibrat 1931) indicated. Following Stephen J. Clark and Jack C. Stabler (1991), we employ a simple version of Gibrat's Law, as put forward by Daniel R. Vining (1976) . We denote the size of firm i at time t by it IP and consider the following expression to relate firm sizes in different periods:
If we consider the decomposition of the growth rate in terms of a random factor it ε and a deterministic component involving a constant rate and a previous growth rate, then we have the following expression:
where, i C and ij γ represent constants and j = 1,…, n,. The combination of expressions (1) and (2) yields an empirical model of the form: β  ) and should reflect Gibrat's Law which signals independence between growth rate and firm size (in log form). In other words, Gibrat's Law concerning independence between firm growth and size can be assessed in terms of a unit root test for the log of firm size that involves testing a zero coefficient in expression (3). Rather than seek a comprehensive model to explain firm growth, we explore the time-series implications of Gibrat's Law with respect to firm size (in log form).
Literature Review
Previous investigations of Gibrat's Law have empirically tested cross-sectional regressions of logarithmic growth over certain periods, but these empirical results have not been conclusive. Several studies have provided evidence of either no relationship or a positive relationship between the size and growth of a firm (Mansfield 1962; M. A. Utton 1971; Ajit Singh and Geoffrey Whittington 1975; Adrian E. Tschoegl 1983) . On the other hand, some researchers have even argued that Gibrat's Law never holds true (Manmohan S. Kumar 1985; David Evans 1987; Bronwyn Hall 1987; Peter Hart and Nicholas Oulton 1996) . In the insurance area, Gibrat's Law has rarely been examined. Study by Philip Hardwick and Mike Adams (2002) investigated the firm size and growth relationship using 176 UK life-insurers for the period 1987 and 1996. Their findings generally support Gibrat's Law with no significant difference noted between growth rates and size for small and large life insurance firms. In Choi (2002) using two-stage regression analysis suggested by James J. Heckman (1979) to test the relation between growth rate and size for the US Property-Liability (P-L) insurers during 1992-2001, empirical results strongly supported Gibrat's Law in the U.S. P-L insurance market for the testing periods, Furthermore, the results are consistent for longer time periods and shorter sub-periods.
However, the studies using cross-sectional regressions have not taken time factors into consideration, and this has not only given rise to the problem of low power in the testing process, but has also resulted in biased parameter estimates. Recently, some papers have applied unit root tests to empirically test Gibrat's Law. Worth noting is that non-stationarity of firm size means that a firm's growth rate is independent of its size, which indicates that Gibrat's Law holds for that firm. Con-PANOECONOMICUS, 2012, 3, pp. 311-324 ventional unit root tests, however, both fail to consider information across firms and have lower power when compared with near-unit-root but stationary alternatives.
In order to increase the power in testing for a unit root, many researchers have employed panel data (Mark Taylor (2007) are proposed. However, they are not informative in terms of the number of series that are stationary processes when the null hypothesis is rejected.
To classify a whole panel into a group of stationary series and a group of nonstationary series, this paper adopts the SPSM, proposed by Chortareas and Kapetanios (2009) . This method uses a sequence of panel unit root tests to distinguish between stationary and non-stationary series. For a large panel such as the data in this study, remarked by Chortareas and Kapetanios (2009), if more than one series are actually non-stationary then the use of panel methods to investigate the unit root properties of the set of series may indeed be more efficient and powerful compared to univariate methods. This method first implements a panel unit root test to all time series in the panel and if the null is not rejected we accept the non-stationary hypothesis and the procedure stops. If the null is rejected then we remove from the set of series the one with the minimum individual Dickey-Fuller (DF) t-test (and/or KSS statistics in our study) and redo the panel unit root test on the remaining set of series. The procedure is continued until either the test does not reject the null hypothesis or all the series are removed from the set. The end result is a separation of the set of variables into a set of stationary variables and a set of non-stationary variables. Based on these advantages, this study applies the SPSM to investigate whether the growth rate of total insurance premium is independent of their size, as postulated by Gibrat's (1931) Law.
Data
In this study, we use monthly data for total insurance premium collected from 35 insurance companies in China over the 2005:12 to 2011:05 period. The source of the data is the website of China Insurance Regulation Commission (CIRC). This paper uses total insurance premium collected as a measure of firm size on the argument that among all size variables, the total insurance premium collected is the most important source of growth for an insurance company. The datasets for total insurance premium indicate that China Life and Samsung Air China Life, respectively, have the highest and lowest total insurance premium collected in 35 insurance companies of China, as shown in 
Methodology and Empirical Findings

Panel KSS Unit Root Test and SPSM
Studies have found that many macroeconomic and financial time series not only contain unit roots but also exhibit nonlinearities, conventional unit root tests, such as the ADF unit root test, have low power in detecting the mean-reverting tendency of the series. For this reason, stationary tests in a nonlinear framework must be applied. Here, we use the nonlinear stationary test advanced by Kapetanios, Shin, and Snell (2003) 
(KSS).
In line with Kapetanios, Shin, and Snell (2003) , the KSS test is based on detecting the presence of non-stationarity against a nonlinear but globally stationary exponential smooth transition autoregressive (ESTAR) process. The main idea is that time series data may revert to their mean only when they are sufficiently far away from it. When they are close to their mean, they may behave as non-stationary processes. Accordingly, the model is given by
where t IP is the data series of interest, t v is an i.i.d. error with zero mean and constant variance, and 0 θ  is the transition parameter of the ESTAR model and governs the speed of transition. Under the null hypothesis t IP follows a linear unit root process, but t IP follows a nonlinear stationary ESTAR process under the alternative. One shortcoming of this framework is that the parameter γ is not identified under the null hypothesis. Kapetanios, Shin, and Snell (2003) } under the null hypothesis 0 θ  and then approximated equation (4) by using the following auxiliary regression:
In this framework the null hypothesis and alternative hypotheses are expressed as 
Ucar and Omay (2009) Step 1 for the remaining series, or stop the procedure if all the series are removed from the panel. Final result is a separation of the whole panel into a set of mean-reverting series and a set of non-stationary series.
Empirical Findings
Tables 2 and 3 report the results for the first generation and second generation panelbased unit root tests. In Table 2 , three first generation panel-based unit root tests all yield similar results, indicating that Gibrat's Law holds true for all 35 insurance companies in China. Table 3 shows that, among the second generation panel-based unit root tests, both Bai-Ng and Pesaran tests support the Gibrat's Law whereas both Moon-Perron and Choi tests indicate that Gibrat's Law not hold in the 35 insurance companies.
To identify how many and which firms in the panel support the Gibrat's Law (non-stationary process) we proceed to the SPSM procedure mixed with the Panel KSS test. Table 4 shows that, the null hypothesis of unit root was rejected when the Panel KSS test was first applied to the whole panel, producing a value of -3.828 with a very small p-value approximating to zero. After implementing the SPSM procedure, we found GeneralI China Life with the minimum KSS value of -5.18 among the panel. Then, GeneralI China Life was removed from the panel and the Panel KSS test was implemented again to the remaining set of series. After that, we found that the Panel KSS test still rejected the unit root null with a value of -3.788 (p-value of nearly zero), and AIA was found to be stationary with the minimum KSS value of -5.147 among the panel this time. Then, AIA was removed from the panel and the Panel KSS test was implemented again to the remaining set of series. The procedure was continued until the Panel KSS test failed to reject the unit root null hypothesis at the 10% significance level. To check the robustness of our test, we continued the procedure until the last sequence. Apparently, the SPSM procedure using the Panel KSS test provided strong stationary evidence in the insurance premium for 34 out of the 35 companies. This result indicates that Gibrat's Law only holds true for one of these 35 insurance companies in China. Our findings are very different from previous tests conducted for insurance markets in the US and the UK in which Gibrat's Law was generally supported for insurance companies. However, our empirical results are well justified if we take a quick survey on the development of insurance market in China during the period under study. From 2005 to 2011, the insurance market has gone through radical changes. The number of insurance companies in the insurance market of China increased from 35 to more than 100, with 52 for non-life insurance sectors and 55 for life insurance sectors. The market structure changed dramatically. Life insurance industry generally gained a high growth rate than non-life. The concentration ratio for both life and non-life insurance markets decreased significantly, a lot of small companies and new entrants, either domestic or foreign, grew at a higher growth rate than state-owned big companies on average, with a few exceptions. At the same time, unfair competition and illegal operation were common to see too. In all, the insurance market of China is still immature, most insurance companies in it failed to grow regularly, thus the hypothesis of Gibrat (1931) of which each company has the same growth rate disregarding the original size does not hold true. Though we can't draw a direct conclusion on the efficiency of the insurance industry in China from the test results, we still have reasons to believe that the efficiency of the insurance industry is low at the stage of extensive growth. Besides, the unbalanced growth among different companies makes it full of risk for specific companies and the whole industry as well. The results of this study have important policy implication for policymakers. In light of the new insight gained here into the relationship between firm growth rate and firm size, policymakers are suggested to consider following strategies. First, though deregulation is a global trend in insurance sector, regulation on the operation risk of insurance company to prevent the policyholders from suffering losses due to failure of insurance companies in such an unstable market should be strengthened. Second, market order should be well maintained and even enhanced when more companies are encouraged to enter the market to promote the competition. Third, policyholder protection should be realized as the priority during the process of insurance market expansion, especially at the elementary state.
Conclusions
Using monthly data over the 2005:12 to 2011:05 period, this study empirically tests whether Gibrat's Law holds in China's insurance industry. In this empirical study, we employ the SPSM with panel KSS unit root tests of Kapetanios, Shin, and Snell (2003) to assess the non-stationary properties of the total insurance premium of 35 insurance companies in China. The results from the first generation panel-based unit root tests of the Levin-Lin-Chu, Im-Pesaran-Smith and MW all support the hypothesis that Gibrat's Law holds throughout China's insurance industry -that means firm growth rate is independent of firm size. However, the second generation panel-based unit root tests of Bai-Ng, Choi, Pesaran and Moon-Perron give us mixed results. Fur- PANOECONOMICUS, 2012, 3, pp. 311-324 thermore, when we conduct the SPSM with panel KSS unit root tests of Kapetanios, Shin, and Snell (2003) we find that Gibrat's Law only holds true for one company, Huatai Life, in China. Our empirical results have important policy implications for regulation of insurance market and policyholder protection. Note: Entry in parenthesis stands for the bootstrap p-value. The significance level is 10%. The maximum lag is set to be 8. The bootstrap replications are 5000.
